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From: Hansen, Linda (DEQ)
To: Burdick, Melanie
Cc: Pennala, Virginia (DEQ); Wilson, Kristina (DEQ); Casey, Steve (DEQ)
Subject: FW: Back 40 Mine; 100-Year Floodplain Stage and Geotechnical Integrity of River Banks
Date: Wednesday, September 06, 2017 2:47:28 PM
Attachments: M-100-year Floodplain Delineation.pdf


Menominee River Flood Study all pages.pdf
Menominee River Flood Study Page 9A.PDF


Hi Melanie,
 
I am forwarding the email below and attachment as follow-up to your meeting last Friday with MI
DEQ WRD, Aquila and their consultant.  The email was sent by me to Joe Maki, who is a mining
specialist with the DEQ Office of Oil, Gas & Minerals.  The email summarizes concerns about the
structural stability of the proposed Back 40 mine pit wall, specifically under Menominee River flood
conditions up to the 100 year flood stage.
 
In the attached pdf, cross-section D-D’ particularly illustrates this concern.  It is my understanding,
based on verbal communication with Joe, that structural stability of the pit wall under flood
conditions was not specifically evaluated within the Part 632 review process. It is also my
understanding that the “cutoff wall” is a vertical slurry wall and is not designed to provide structural
support. Hydrostatic pressures as well as saturation/liquefaction of soils within the pit wall/river
bank are both of concern.
 
This information is being provided for your use.  Please let me know if you have any questions.   
 
Thank you,
 
Linda D. Hansen, PE PWS                                       
UP District Floodplain Engineer                                
DEQ Water Resources Div.                                       
47420 State Highway M26, Suite 62                   
Houghton, MI  49931    
Ph: 906-483-3896
HansenL6@michigan.gov                         
 
 


From: Hansen, Linda (DEQ) 
Sent: Friday, July 21, 2017 5:17 PM
To: Maki, Joe (DEQ) <MAKIJ3@michigan.gov>
Subject: Back 40; 100-Year Floodplain Stage and Geotechnical Integrity of River Banks
 
Hello Joe,
 
Per our telephone conversation today I am sending you an email with the results of Aquila’s 100-
year floodplain analysis  (“M-100-year Floodplain Delineation.pdf”) and a copy of the September
1992 USACE Section 206 flood study of the Menominee River that Aquila’s analysis is based on (Page
9A of the study is provided separately). 
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TO: Master File – 17A021 



 



CC: Kris Baran, Foth Infrastructure & Environment, LLC 



 Steve Donohue, Foth Infrastructure & Environment, LLC 
 



FR: Dave Donohue, P.E., Foth Infrastructure & Environment, LLC 



 



RE: 100-Year Floodplain Delineation - Revise 



 



Purpose 



The purpose of this memorandum (memo) is to satisfy requirements of the Michigan 



Department of Environmental Quality (MDEQ) Nonferrous Metallic Mining Regulations, 



Part 301 Inland Lakes and Streams permitting requirements and Part 31 Floodplain permit 



regulations by defining the floodplain and the impacts the associated flooding would have on 



the mine operation, if any.   
 



Background 



MDEQ Nonferrous Metallic Mining Regulations, Part 632, Part 1, R 425.102, Rule 102 



defines “floodplain” as: “(o) ‘Floodplain’ means an area of land adjoining a river or stream 



that will be inundated by a flood with a magnitude that has a 1% chance of occurring or being 



exceeded in any given year.” 



 



Rule 202 requires description and definition of the floodplain and the area affected by the 



floodplain as well as a description of the impacts, if any, that the proposed mining activity 



will have on the floodplain. 
 



Analysis 



As directed in comments received from the MDEQ Floodplain Engineer (Linda Hansen) for 



the Upper Peninsula District in a letter dated April 3, 2017 (MDEQ, 2017), the floodplain 



delineation contained herein is based on a 1992 floodplain delineation study prepared by the 



United States Army Corps of Engineers (USACE, 1992). 



 



The USACE (1992) study projected water surface elevations for the Menominee River 



corresponding to the 100-year discharge at select locations along the river in Menominee 



County.  The two locations closest to the Project at which the 100-year stage was estimated 



include an upstream location that is immediately downstream of the White Rapids Dam, and 
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a downstream location that is upstream of the confluence of the Shakey River and the 



Menominee River and approximately 32,225 feet downstream from the White Rapids Dam.  



USACE (1992) estimated the 100-year flood stage downstream of the White Rapids Dam as 



703 feet above mean sea level (amsl).  USACE (1992) estimated the 100-year stage at the 



location near the Shakey River-Menominee River confluence as 687 feet amsl.  Flood stages 



reported in USACE (1992) are based on the National Geodetic Vertical Datum of 1929 



(NGVD29). 



 



As requested in MDEQ (2017), the floodplain in the Project area was defined by 



interpolating between the upstream and downstream stage-projection locations from USACE 



(1992) at 0.1-foot stage intervals and projecting these estimated flood stages to their intercept 



with the ground surface on the Michigan side of the Menominee River.  Ground surface 



topography in the Project area is defined from a 2010 LiDAR survey of the Project area and 



has an estimated accuracy of 0.5 feet or better.  The LiDAR topographic survey of the Project 



area is based on the North American Vertical Datum of 1988 (NAVD88).   



 



Flood stage elevations from USACE (1992) at the upstream and downstream locations were 



converted from the National Geodetic Vertical Datum of 1929 (NGVD29) datum to the 



NAVD88 datum using the conversion tool at https://www.ngs.noaa.gov/cgi-



bin/VERTCON/vert_con.prl.  The flood stage elevation of 703 feet amsl (NGVD29) at the 



White Rapids dam is 702.93 feet amsl (NAVD88) after conversion.  The flood stage 



elevation of 687 feet amsl (NGVD29) near the Shakey River-Menominee River confluence is 



686.92 feet amsl (NAVD88) after conversion.  The estimated stage for the 100-year flood in 



the vicinity of the Project ranges from approximately 694.7 feet amsl (NAVD88) southwest 



of pit to 695.9 feet amsl (NAVD88) northwest of the pit. 



 



Figure 1 shows the floodplain boundary in the Project area obtained from interpolating the 



USACE (1992) flood stage projections near the White Rapids Dam and the mouth of the 



Shakey River.  Figure 1 includes contours depicting the ground surface elevation based on 



the Project LiDAR survey.  Also shown on the figure are Project features as requested by 



MDEQ (2017), including the pit perimeter, River Road, Project boundary fence, and cut-off 



wall.  As shown on Figure 1, no project improvements are proposed within the 100-year 



floodplain. 



 



Figures 2 through 6 show the extent of the 100-year floodplain relative to proposed Project 



improvements in cross-sectional view.  As illustrated in the plan-view of the floodplain limit 



on Figure 1, the cross-section views indicate that all proposed Project improvements are 



located outside the floodplain limit and above the projected 100-year flood stage elevation. 
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I have reviewed Aquila’s 100-year floodplain analysis and find that their 1% (100-year) flood
elevation determinations are accurate with respect to the USACE study, per my review under Part 31
of NREPA.
 
è My concern and question for you is this:  In review of cross-sections B-B’, C-C’ and D-D’ in


Aquila’s report, it is apparent that at the 100-year flood stage, an approximate static water
depth of 15 feet would exist on the waterward side of the bluff that divides the river and the
proposed mine pit.  The apparent width of this separating bluff appears to be 300 feet at
minimum (see x-sec D-D’), and I am wondering if the Part 632 geotechnical evaluation of the
integrity of the pit wall included consideration of hydrostatic pressure during flood events? 
 


o   As we discussed – the presence of bedrock vs. unconsolidated material within the
“bluff divider” would affect its ability to retain structural integrity during saturation
& increased hydrostatic pressure.  Also assumptions about the operation of the
upstream dam(s) would come into play as well.


 
Please note that the USACE study is based on data from USGS Gage Stations, bridge opening
geometries, National Flood Insurance Program maps, and the headwater and tailwater rating curves
for all of the dams along the river in Menominee County.  (Per the narrative at the beginning of the
study.)
 
This item of concern does not relate to my review under Part 31 of NREPA (i.e. I have no concern for
the 100 year flood ‘overtopping’ the bluffs, or for any sort of Harmful Interference in general) but is
something of general concern that I thought should be addressed if it has not been.  
 
Thank you for your consideration,
 
 
Linda D. Hansen, PE PWS                                       
UP District Floodplain Engineer                                
DEQ Water Resources Div.                                       
47420 State Highway M26, Suite 62                   
Houghton, MI  49931    
Ph: 906-483-3896
HansenL6@michigan.gov                         
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